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QUESTION SET 1

A. Qeners

I. What is the funstion of & 'propellant' under different conditions
(o.g., of height, air-demsity) or requirements (s.g., speed, distance)? -

I, When is & propellamt considered te be under the "Munitions List!

definition (see 875.1} of *'International Traffie in Airms') hence
subject L0 international sontrol as & mnition?

B. Survey of Propellants — for aireraft, missiles, rockets, torpedees.
I, How do requirements differ, illustrats & few appliecations?
II. In which spesific fisld of application sre magnesivm and boren,
ar their compounds, especially suitabtle? ¥hat other metels have
besn tested in this area? What were the results?
II1. Imto whieh of these areas of use do hydrazine and its salts fall?
IV, Inte which of these sreas of use does cellulose nmitrate (ecllexylin) fall?
Y. Into which of these of use do perchlorates fall?
C. hMcd
I. Osllulese Nitrste (Cellexylin):
a) mt charscteristiecs permit differentiation betwesn propsllant
snd nenprepellant grades? (e.g., nitrogen content, viscesity,
plastioisatien)?

») Are the variocus types interchangesbls {e.g., could bemeficiatiom
of & typs with lew nitregen cantent result in the creation of &
prepellant grade from a noupropellant grade?)

o) What does degree of parity mean in terms of fire econtrel?

d) Are purity differences known to be important, i.e., &8s between grades
made in the United 3tates and those made in Western Europe?
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®) With the known substantial availabilities te Russia of both
highwalpha cellulose and the nitrate, what might their purpose
b in endeavoring te purchase U.3, predused grades?

II. Perehlerates

a) Wrich ehlerates snd perchlorstes are spesifically invelved in what
areas of use?

h) Would it be desirable $o inelude these under the Tmitiens Iist?
: te arrive st internatienal gontrol?

a) Which salts specifically have uses in the propeliant field?

b) Would they (by interpretation be avtematically ineluded en the
"Munitions List' (as hydrasine and the unsymseurical dimethylhydre:ine
are now inalwded specifically)?

I¥. Beren mnd its sempoundss

&) Whigh specific eampounds are important as fuels, or intermedistes for
mich feels, frem the point of view of internatiomal trade controls?

b) How are they used ~- 1.8., as direct fuels, as additives, in slurriest

e) If such spesific data are net releasable, what zenerel classes of
eempounds are invelved? ‘

d) Is boric acid an intermediste step in U. S. production of these critieal
baren oempounds? Can they be wade from sodium borate grudes without
going through boric asid? Can they be made from caloiwm borate grudes
without going through berie aeld? Wearing in =ind the shers supply
situation in the Bloc and the availability of caloium berste crudes
from Turkey, could sodiwm perberate ie used econemioally there as a
source of the eritical boron compounds?

e) What is known of Soviet Blas technalogleal advancement in this fleld?
Ve Magnesiwe

-)nmmuwummmumwxmwummn,w
are esriain eompounds alse invelved?

b) Knowing that there is plenty of magnesium svailable to the Bloe, as
thers is in the United S:iates, what is the botbleneck to immdiste use
of the metal (s.g., fine particle sise produstion, slurry preduction,
Proper sngine strusture, or after-burmer canstructiom?)

u)munmdmmenmmbymnamm-fuw

SONFIENTIAL
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Nagnesium
1. What sype plant is involved in preducing majnesiun powder or slwrry?

2. Is the souipment in which the powder or slurry is preduced complicated,
requiring specially designed parts and assemblies?

3. Are large quimtities of elsotris powsr required to produce the powder
or slurry soncentrate fram the metal?

M. Does the creation of an "inert atmosphere®, (necessary in the oreparatien
of the pewder or slurry), invelve my advince technology or Soarce materials or
ooameditise?

5. Are any special containers necessary for the sterage of ‘the slurry?

6. 1Is is pessible to proleng the sterage life of slurries by agitating
the storags sontainers or the slurry if stered in bulk?

7. What sre the characteristics of the exbaust from an aircraft using
magesiu in afterburners?

CONP IDEUTIAL
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Questions whish might be asked of military teclmisal experts in
m:m«mnmﬁwm.mw
pallants;

I. OF the varieus high-emergy fusl acd propellant research
progrens eurrestly being carried en by or fer US military services, whish
appear to be the most promiaing? |
II. With respest to esch of these more promisiog progrems:
& Vhat component meterisls sre required, and in vhat quantities;
1. In the development stages?
2, In full operstion under pescetime scnditiens?
3. In vartime under full mobilisatiom?
b. What squipment is reguired to produse the fusl ar
propallant? Is this squipment of stendard design or specially
designed and mamufectured for this partisular purposs? liow
oan it be identified?
¢. What materials are required and in vhat quantities for:
1. Mamufasture of the fuel er propsllant, cther than as
\ & sompenent of the finished product?
2. Manufecture of the equipment used in making the fuel or -
| propeliant?
4. In vhat types of squipmsnt will these fusls and propellants
be used? Will it have to be designed specially for their use?
If so, vhat tims-consuming, technical, or cperstional problems ’
result?

SECRET . |
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II1. Of knows petential types of high-energy fuels or propellants
which do mot appear Lo be the most premising at this time, which: &/
a. Have besn abandoned?
b. Are still under sctive conaideratiom for possible development
and use at a later time?
IV. In the case of sach }/ of the curreatly less promising high-energy
fuel or propellant posaibilities, is the reason for this evaluation of them:
a. Teshnical d4ifficulties encountersd in the development or
manufacture of:
1. The fuel or prepellant, itself®

7

2. The equirment reguired for the production of the fuel or
propellant?
3. The squipment required to use the fuel or propellant
effectively?
V. How do the various potential high-energy fuels or propellants compare
with respect to mm

a. Performance?

b, Ability:to.gtore

¢. Transpertabilitry?

d. Cost of:

1. Develoyment?
2. Production whan in full-seale use?

)/ In view of the great mumber of potential high—energy fuels and propellants,
3t probably would not be practical to answer these questions in complete
detail. Nowsver, perhape they can be snswered for groups of possibilities
or for the most significant individual items falling withia this description.

Sl v
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2. De Shey tavelve advaneed Sechnalogy? |
3. What comtries or sompanies knev how te mamafasture Ahéat
4. Vould 1% De prestiesl te csmtre) WMWEr rrednstion Wy

S. wnhmu’mwmw
6. 15 Vhere ome eritieal material vhieh eould be cemtrelled

as the Imy?

7. iwe the mammfestured rvepsllamts in short swpply in the
Froo Herld? In Whe Seviet Noee?
8. ire tiw reav mterials mecded far %hely manfasbwre in

9. Doss the Tntted Ztates dave sufficient semtrel over
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X be disoussed sobdeet symposiuva, &+

A discussiost’ of each fuel in the US missile program in
research, devalopment, or production wvith respect tos

le. Performance, ease of handling, degres of purity.

2, Ravw mterials specifications, menufacturing know-how,
availability of ssnufactuwring fecilities.

3. Tommage requirements on context with total produced.
4+ Cost in terms of quentity production.

B, Which of these fuals in light of the adove characteristios
appear to be most promising as practicable operstional
fuals in Surface-to-Air, Air-to-ilr, Surface-to-Surfaoe,
Alreto-Surface missile systems?

C. VWhich of theee promising fuels require ecamon terials
as starting point, which require “exotic" uw?nl:;

D. A discussion of the advantages and disadvantages of solid
fusls vs. liquid fusls in Surface-to-iir, Air-to-ilr,
Surface~-to-Surface, Air-to-Surfsce missile systems. What
is the trend in each missile aystem?
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